Concurrent Sessions D: Designing Roughened Channels for Fish Passage - Monitoring and Evaluation Methods for Fish Passage Criteria Development and Verifications by Kidder, Jay S.
University of Massachusetts Amherst
ScholarWorks@UMass Amherst
International Conference on Engineering and
Ecohydrology for Fish Passage
International Conference on Engineering and
Ecohydrology for Fish Passage 2013
Jun 27th, 2:30 PM - 2:50 PM
Concurrent Sessions D: Designing Roughened
Channels for Fish Passage - Monitoring and
Evaluation Methods for Fish Passage Criteria
Development and Verifications
Jay S. Kidder
P.E., Fisheries Biologist: Principal Chinook Engineering
Follow this and additional works at: https://scholarworks.umass.edu/fishpassage_conference
This Event is brought to you for free and open access by the Fish Passage Community at UMass Amherst at ScholarWorks@UMass Amherst. It has
been accepted for inclusion in International Conference on Engineering and Ecohydrology for Fish Passage by an authorized administrator of
ScholarWorks@UMass Amherst. For more information, please contact scholarworks@library.umass.edu.
Kidder, Jay S., "Concurrent Sessions D: Designing Roughened Channels for Fish Passage - Monitoring and Evaluation Methods for
Fish Passage Criteria Development and Verifications" (2013). International Conference on Engineering and Ecohydrology for Fish Passage.
54.
https://scholarworks.umass.edu/fishpassage_conference/2013/June27/54
Monitoring and Evaluation 
Methods for Fish Passage 
Criteria Development and 
Verifications At Roughened 
Channels 
6-26-2013 
 Presented at the 2013 International l Conference on 
Engineering and Ecohydrology for Fish Passage 
 
Prepared by  
Chinook Engineering 
Jay Kidder, P. E. and Fisheries Biologist 
Introduction and Bio 
 Jay Kidder, P.E. 
 
 Fisheries Biologist and Civil 
Engineer 
 Chinook Engineering,     
Coupeville, Washington 
 360.678.4747 
 jay@chinook-engineering.com 
 
Definition 
 Fish Passage, Remember 
it’s for the Fish 
Upstream and 
downstream movement of 
fish past a point in a river 
or lake typically…. 
 
  
Definition 
 Migration Pathways 
 
Routes that fish move 
through to access 
spawning grounds or seek 
food or refuge. 
 
  
Definition 
 Swimming Speed 
 
 A fish’s ability to swim at 
a certain rate.  Often 
considered as cruising, 
sustained and darting 
speeds, expressed as  
Distance/time or body 
length/time 
 
  
Swimming 
Speed 
Adapted from Bell and FishXing 
Fish Passage Systems 
 Fishways or Technical 
structures 
 Roughened channels  
Some historical pictures from Milo Bell’s library  



How to Develop Criteria 
for Roughened Channel 
Fish Passage  
 Roughened Channel, 
Manmade Riffle, Nature 
Like Fishway 
 
Mimics a section of river 
constructed to provide 
upstream fish passage. 
 
  







 
Definition 
 Fish’s Eye Velocity 
 
The columnar water 
velocity that a fish 
experiences at its depth. 
 
  
0.6d 
0.8d 
1.0d 
Velocity Distribution 
0.6d 
0.8d 
1.0d 
Velocity Distribution 
Fish’s eye velocity is 
Vel0.8d=1/2Vel1.0d 



Apply Criteria to Your 
Roughened Channel 
Design 
 Fish Species present 
 Target Species 
 Fish Length 
 Fish swimming speed 
 Endurance, energy 
 Migration Size and 
Behavior 
 
 
 
Sources of Information for 
Design Criteria 
 FishXing reference table 
 Measured data 
 We need to keep building 
our understanding of the 
criteria 
 
 
 
Glendale Project in Reno 
Measured Fish Swimming 
Speeds 
 Across a Roughened 
channel constructed 
 Full river width 
 Fish passage studies 
completed in 2011 
 Used Hydro-acoustic 
tags and receivers 
 
 
 
Behavioral Movement of Five Fish Species Were  
Measured to Establish Post-Construction Passage Tendencies of Fish  
Released Above & Below the Roughened Channel 
Did 
fish 
pass? 
Fish were collected 
by electroshocking 
Hydro Acoustic Tags 
were inserted 
Fish were released 
Glendale  
Diversion 
395 Bridge Receiver Array 
 6 Above Diversion 
 9 Below Diversion 
Pioneer Diversion 
Multiple Micro-Passage Routes 
Receiver Downloading Near Top  
of Roughened Channel 
Hatchery Lahontan Cutthroat trout 
Tahoe Sucker 
Brown trout 
Mountain Whitefish 



Below 
Diversion 
Release  
Location & 
Surgery 
Site 
Release 
Location 
Above 
Glendale 
Diversion 
Ascends Diversion 
On November 11th 
(14:43) 
Day 9 
Rate of Ascent Across Glendale Diversion 
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Brown trout Ascend Glendale 2009
Brown trout Ascend Glendale 2011
Rate of Ascent Upstream to Highway 395 
Bridge  a distance of 0.5 miles 
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Fish Name 
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Brown trout Ascend to Hwy 395 2009
Brown trout Ascend to Hwy 395 2011
Conclusions 
Use your design tools to estimate 
conditions for your target fish 
species 
Measured success of passage 
Velocities of fish across the 
roughened channel known 
Fish swimming speeds can be 
determined on a roughened channel 
We can now calibrate our design 
modeling knowledge back to these 
measurements 
Questions? 
